] Using sea surface temperature (SST), precipitation, and atmospheric information, this 7 statistical study revisits the questions of the July-September SST-Sahel teleconnection 8 variability after removing impact of quasi-global SSTs over the period . The 9 eastern Mediterranean and the Indian Ocean dominate the relationship, both in terms of 10 intensity and time stability, with significant values in 52% and 47% of years, respectively. 11 More than two thirds of the rainy seasons classified as dry (wet) and 16 out of 18 (12 out 12 of 15) of those classified as very dry (very wet) are concomitant of negative (positive) 13 differences between the Mediterranean and the Indian Ocean. Correlations with the 14 tropical Atlantic, the Niño area, and the western Pacific region are generally lower and less 15 robust, although, in some periods, they can be high with the southern tropical Atlantic. 16 Teleconnection observed with continental precipitation and the 950 hPa moisture flux field 17 confirmed these results. Positive SST differences between the eastern Mediterranean and 18 the Indian Ocean are synchronous of in-phase rainfall excess over the whole Sudan-19 Sahel due to a strengthening of the convergence between the northeasterly moisture 20 transport from the eastern Mediterranean and the monsoon southwesterly moisture 21 transport from the eastern equatorial Atlantic. This is associated with changes in the 22 atmospheric circulation along the meridional and zonal planes, mainly (1) a subsidence 23 departure from midlevels above 10°N-18°N associated with air ascents above the Saharan 24 thermal lows, (2) upward anomalies on the western and eastern Sahel reinforcing the 25 atmospheric ascents in upper levels, (3) a low-level subsidence anomaly by 30°E-40°E in 26 agreement with the Indian cooling weakening the normal uplifts, and (4) a reinforcement 27 of the tropical easterly jet over 0°−20°E. 
[6] Studying the ENSO-Sahel relationship, Janicot et al. Figure A42 and comments on their page 74 for more de-187 tails). In particular, as Zeng et al. [1999] show, they exhibit 188 that interactive vegetation processes must be included in 189 models for simulating correctly the decadal precipitation 190 variability over the Sahel. Moreover, as Charney et al. 191 [1977] and Walker and Rowntree [1977] show, Xue et al. 192 [2004] highlight that increases/decreases in albedo lead to 193 the reduction/augmentation in precipitation while less initial 194 soil moisture leads to less precipitation. 195 (Figures 1b-1d) , the coefficients increase 307 and involve larger oceanic regions in the tropics, such as the 308 eastern and central parts of equatorial Pacific, the Indian 309 Ocean and the eastern Atlantic (negative correlations), the 310 western equatorial Pacific, the western equatorial Atlantic 
401
[28] Let us now display in Table 1 Figures 2b-2d , quasi-decadal/multidecadal SST signal have been isolated from higher frequencies using a zero-phase forward and reverse digital filtering [Murakami, 1979] for eliminating time variability < 8 years at each grid point of the weighted SST anomaly field.
449 monsoon leading to increasing moisture convergence (and 450 therefore rainfall) over Sudan-Sahel latitudes through changes 451 in the southward moisture advection across the eastern 452 Sahara by the flow. 453 [32] 3. The connection with TNA is rarely significant 454 (4%) and only observed during the wet 50s and 60s (dashed 455 curve in Figure 3c ). The negative correlation with TSA is 456 more recurrent (20%), primarily in the 1940s-1970s. As a 457 result, the association with the dipolar pattern is positive and 458 significant during the same period (15%, dash-dotted curve 459 with circles). This is in good agreement with Janicot et al. 460 560 within-cluster sums of point-to-cluster-centroid distances. 561 The procedure is applied over the period 1900-2008 on 5 562 regional SST indices after standardization of the series: the 563 Mediterranean, the northern and southern tropical Atlantic, 564 the Indian Ocean and the eastern equatorial Pacific. Several 565 k numbers (2 to 4 classes) have been tried and we report 566 only those with k = 3 and 2 which can be estimated as the 567 most efficient choice with respect to the number of variables 568 and the length of the series. 569 [38] First lines of Table 4 display the associated cluster 570 centroid locations from a three-cluster partition, while 571 Figure 4a shows the projection of results onto the rainfall 572 series. 573 [39] 1. The "white" cluster (see white bars in Figure 4 and 574 first row in Figure 4 and 584 second row in Table 4 ) is more frequent (40%) and clearly 585 associated with Sahel rainfall excesses. It designates a sit-586 uation where a Mediterranean warming is concomitant of 587 warm/cold evolutions in the Atlantic with cooling over the 588 southern Atlantic and the Indian Ocean. This cluster is 589 therefore named MAI (Mediterranean-Atlantic-Indian). 590 [41] 3. The "red" cluster (bars in Figure 4 and third row in 591 
627
[2010] showed that the Mediterranean warming is related to a 628 rainfall increase over the Sahel.
629
[43] The results from a partition into two clusters are 630 displayed in Figure 4b and Table 4 . They confirm that, See section 2 for more information on WAMI and −w. All the series t3:20 have been standardized before applying the procedure ensuring easier t3:21 comparisons. R Rcv Racv, total correlation (R), correlation after cross t3:22 validation (Rcv), and adjusted correlation after cross validation (Racv). 766 whereas ascents prevail in mid and high levels south of 767 10°S. These opposed vertical anomalies are in agreement 768 with the rainfall contrasts, displayed in Figures 6c and 6d , 769 between sub-Saharan regions and the Guinea coast. Notice 770 that there is no signal above the Sahel in high tropospheric 771 levels where moist convection is observed. 772 [52] The east-west circulation has been averaged between 773 15°N and 20°N (Figure 9) . Mean values (Figure 9a ) point to 774 (1) the summertime Indian east-west cell marked by upward 775 motions over the western part of the Ocean (east of 45°E) 776 and descents over northern Africa (west of 45°E) and (2) the 777 thermal contrast between the cool eastern Atlantic marked 778 by air subsidence and the hot Saharan in the vicinity of the 779 thermal low westward to 5°W marked by atmospheric 780 heating and ascents. 
